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Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substantial threat
topublic health, welfare, or the environnent.

Description of the Sel ected Remedy

This renmedy is the third of three operable units selected for the t/Story/ Cordova site and consists of a
remedy for the contam nated soils and sedinents. The remedy is viewed as consistent with the previous two
remedi es selected for this site. The primary goals of this selected renedial action at the Gt/ Story/ Cordova
site are to reduce infiltration into contam nated soils which may add to the burden of groundwater

contami nation to be dealt with by Operable Units One and Two and to reduce the health and environmental risks
associ ated with exposure to such contami nated materi al s.

The Gt/ Story/ Cordova Qperable Unit Three field work, which was conducted in 1992, suppl enents the Renedi al
Investigation of 1988-1989. The major conponents of the selected remedy consist of excavation of

contam nated soil s/sedinments, treatnent of such materials utilizing the technique of |ow tenperature thernal
desorption, on-site backfilling of those treated soils which successfully attain pertinent soil cleanup
criteria, and off-site disposal of that portion of treated soils which do not attain cleanup criteria.

Em ssions created fromcontam nants driven off the soils by this treatnment techni que would be controlled as
necessary through utilization of such techniques as flaring of vapors thus generated, routing such vapors

t hrough carbon adsorbents, and/or collection and subsequent treatmnment of vapor condensate. Mnitoring will be
necessary to ensure that cleanup criteria are attai ned.

Decl aration of Statutory Determ nations

The selected renedy is protective of human health and the environment, and is cost effective. The selected
alternative will conply with all Applicable or Relevant and Appropriate Requirements (ARARs). The renedy
utilizes permanent solutions treatnent technol ogies to the maxi numextent practicable. There nay be sone
contani nated sedinents left on or near the Little Bear CGreek portion of the site; future nonitoring wll
deternmine if such sedinments require remedi ation after the construction of extraction wells and treatnent
facilities designed to serve the goals and objectives of Qperable Units One and Two.

As required by SARA, when hazardous substances are left on site, a revieww || be conducted within five years
after commencenent of renedial action to ensure that the renedies continue to provide adequate protection of
human heal th and the environnent.

DECI SI ON SUMVARY FOR THE RECORD CF DECI SI ON
1. SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Ot/ Story/ Cordova Superfund site consists in part of a former chem cal production site |located at the end
of Agard Road in Dalton Township, Mchigan, five mles north of the Gty of Muskegon. The forner production
area is approximately 20 acres in size, and is surrounded by wooded | and. Houses are |ocated to the west of
the site along Wiitehall Road, and a nobile home park is | ocated about a quarter of a mle northwest of the
facility. Residential areas are also located in close proximty to the former production areas along Central,
Ri ver, and Russell Roads. These residential areas are considered as part of the facility. About one-half
mle east of the fornmer production areas, Little Bear Oreek and an unnanmed tributary of the creek flow
south, joining near River Road, to the southeast. Little Bear Creek flows into Bear Creek, which enpties
into Bear Lake. Bear Lake eventually flows into Muskegon Lake, and then into Lake M chigan. See the di agram
denoted as "Vicinity Map" for an approxi mate depiction of site setting.

2. SITE H STORY AND ENFCRCEMENT ACTI VI TI ES

Since the 1950s, various sets of parent corporations, divisions, and subsidiaries have owned and/ or operated
chem cal plants on the site. The names of the previous and present owners nmost likely fanmiliar to the public



are Ot Chem cal Conpany, Story Chemi cal Conpany, and Cordova Chem cal Conpany. The chem cal plants used
various raw materials to nmanufacture pharmaceutical internediates, veterinary nedicines, agricultura

chem cal s, herbicides, dyestuffs, and other products. For a significant portion of the site's operating

hi story, waste by-products fromthe chem cal nanufacturing processes were placed in unlined | agoons or stored
in druns on the property.

As early as 1959, groundwater problens began to be noted at the site. At that time, an on-site water supply
wel |l used by &t Chemical becane fouled, due in part to the spread of contam nants that had entered the

aqui fer after seepage fromthe |l agoons. The act of seeking new water supplies, and abandoning former supply
well's was repeated by site operators several tines during the site's history.

Later, in response to State of M chigan concerns, efforts were nade by the site owners to slow the spread of
the groundwater contaninant plune. By the md 1960s, a program of purging certain portions of the aquifer
was begun, and by 1968 an effort was nmade to segregate particularly high-strength organic waste from nore
dilute process and cooling flows.

Lagoon utilization for |ower strength process and cooling flows continued for a tinme. Plant docunentation
indicates that due to spills and other m shaps, the conceived plan of only | ess-concentrated waters reaching
the I agoons did not always occur. By the 1970s, |agoon usage on a day-to-day basis began to give way to
usage for cooling water only, as neasures to help protect the integrity of water supply wells needed for
facility operation.

Neutralization and flow equalization basins were installed about 1968-69. The purpose of the |atter devices
appears to have been for primary treatnment of process wastewater flows routed thereto. Certain plant
wastewat ers were highly acidic or basic; hence the role of the neutralization basin.

In the md-1960s, untreated groundwaters and process flows were directed to Little Bear Creek for discharge.
Correspondence by representatives of the M chigan Water Resources Conm ssion and | ater the M chigan
Department of Natural Resources (MDNR) expressed concern as to the effectiveness of such efforts. Severa

i nstances of exceedances of allowable discharge limtations to the receiving streamas established by the
State of M chigan occurred fromtine to tinme. Citizen conplaints and concerns of the State of M chigan
resulted in the construction of a pipeline in the later 1960s to reroute wastewaters to the Miskegon River
At that tine, analysis of the wastewaters centered on conventional paranmeters such as solids, pH pheno
content, and BOOYCOD. In an effort to hel p gauge possi bl e biological effects, fish taint tests were al so
conducted fromthe md to late 1960s to the early 1970s. This consisted of a panel of plant personne
conparing the flavor of control trout to those exposed to the plant effluent. By about 1973 or 1974, the

pl ant extended the pipe line to the Miskegon County Publicly Qperated Treatnment Works (POTW. Production
wast ewat er di scharges fromthe site to the POTWvia the pipeline continued until 1985. (It may be of
interest to the reader to note that in recent years, and reinforced by a 1992 vote of the County Public Wrks
Board, Muskegon County has adopted a strict policy of refraining fromaccepting a di scharge which origi nated
from contam nated groundwater within the County.)

In an effort to reduce the volunme of wastes accunmulating on site, an incinerator was installed on the site by
the late 1960s to treat nore concentrated industrial wastes. Plant docunentation indicates that this unit
experienced consi derabl e downtime, plus there were instances when this and other plant equipnent actually
expl oded. During such downtimes, wastes were stored in drums. Wile sone effort was made to reduce this
backl og, the net effect was that druns of waste accumul ated on site in the 1970s. Testinony of past plant
operators indicated that some open |and areas of the site were used for waste and drum di sposal

By 1977, with the then present site owner (Story Chemical) in bankruptcy, a renoval action was undertaken by
the M chigan Departrment of Natural Resources (MONR) and financed in part by a new site owner. Severa

t housand druns and thousands of cubic yards of |agoon sludges were renoved and di sposed of fromthe site. It
appears that even though | agoon usage as a day to day neasure of handling plant process flows declined over
time, the sludges in the | agoons were not renoved until several years |ater

During the site's history, various informati on and docunents were filed with federal and state governnents.
Briefly, and in approxi mate chronol ogi cal order, these are:



Information generated by &t Chem cal regarding Mchigan Orders of Determ nation concerning
groundwat er and | agoon usage (approxi mately 1965-1966) .

Information generated by &t and Story Chem cal concerning effluent content to waters of the State of
M chi gan (approxi mately 1967-1973).

Information generated by Ot Chemcal and subnitted to the Corps of Engineers regarding the R ver and
Harbors Act, (a forerunner of the National Pollutant D scharge Elimnation Systen) (approxinmately
1971) .

Filing for generator status and treatnent/storage permts by Cordova Chem cal of M chigan under the
Resour ce Conservation and Recovery Act (approxi mately 1980).

Filing by Cordova Chemical for various Mchigan air pernits(early 1980s).

By at least the md 1970s, contam nation of off-site residential wells downgradi ent of the plant was noted.
For a tine, the county and state hel ped to assist |local residents by providing a supply of bottled water, and
through increased nonitoring efforts of potentially affected wells.

In 1981, the MONR referred the Ot/ Story/ Cordova site to U.S. EPA for inclusion in the newy established
Superfund program |n 1982, the site was placed on the National Priorities List (NPL). Al so in 1982, an
alternate water supply was installed in the vicinity of the site as settlenent of a citizens' suit against
sone former site owners, and financed in part by a former site owner, and in part by the State of M chigan.

Distinct sets of site owner/operators have been involved in the site during its history. The Ot Chem cal
Conpany began operations at the site in the 1950s as an independent conpany. |In 1965, Corn Products Conpany,
now CPC International, Inc., purchased all stock of Gt Chenmical. In 1972, CPC sold assets that conprised
the Gt Chenical operations to Story Chenical. |In late 1976-early 1977, Story Chemical initiated bankruptcy
proceedings. In late 1977-early 1978, Cordova Chem cal Conpany of M chigan purchased the site after entering
into an agreement with the State of Mchigan. The agreenment called for Cordova to destroy or neutralize
phosgene gas left at the site, and to finance in part the State's action to renove druns of waste and | agoon
sludge. U. S. EPA was not a party to the agreenent.

In 1985, U S. EPA sent a notice letter to Cordova and CPC, which advised themof their potential liability
under CERCLA for cleanup of the site. The letter offered theman opportunity to conduct a site Renedial

I nvestigation/Feasibility Study (RI/FS). Both CPC and Cordova declined this offer, and U S. EPA conducted an
RI/FS. In March 1989, U S. EPA sent demand letters for cost recovery to CPC and Cordova. |n May 1989, U. S
EPA al so informed Cordova Chem cal Conpany of California (Cordova CAL), parent conpany of Cordova-M,

Aer oj et General (parent conpany of Cordova of California) and Swanton-Story Corporation (successor of Story
Chemical) of their potential liability with regards to this site and sent demand |letters to these firns.

In August 1989, pursuant to a Section 122(a) letter, AerojetCeneral, Cordova CAL, Cordova-M, and CPC
International were given notice that U S. EPA had deternined that a period of negotiations would not
facilitate an agreenent for renedial design and action for Operable Unit One. The availability of the
Proposed Pl an/ Focused Feasibility Study, and notice of the start of a public comrent period were al so stated
inthe letter.

Litigati on anmong the various private parties, the State of Mchigan, and U S. EPA began in the sumrer and
fall of 1989 with the filing in federal district court of various suits concerning clains for reinbursenent
and al legations of liability for actions taken and environnental conditions at the site. Follow ng the

di scovery phase of the litigation, a trial concerning the issue of liability of the PRPs and the State of

M chi gan commenced in the U S. District Court in Gand Rapids, Mchigan. Al though U S. EPA had not named the
MONR or the State of Mchigan as a PRP, Aerojet- General and CPC asked the Court to declare M chigan as
liable on the theory of having arranged for disposal of hazardous substances. Prior to the conmencenent of
trial, the U S. EPA had reached a tentative settlenent agreenent with Dr. Arnold Ot for past response costs.
A Consent Decree menorializing such settlement has been entered by the Court, and the ternms of this Decree
have been net. Trial was conducted fromearly May to middle of June 1991. A verdict was reached concerning



liability on August 27, 1991. The Court found Aerojet-General Corporation and Cordova-M |iable for response
costs under CERCLA section 107(a)(1). Additionally, the Court found these persons, plus CPC International
Inc., and Cordova CAL |iable under CERCLA section 107(a)(2). MDNR was found not |iable under any part of
CERCLA section 107.

CPC, Aerojet and the U. S. Government, after the findings of liability, entered into a stipulated settl enent
over the amount of federal response costs owed through June 1990, subject to an appeal of liability. On

Sept enber 10, 1992 the Court entered judgenment for this amount and al so entered a declaratory judgenent that
the Aerojet defendants and CPC are liable for future response costs incurred by the governnent. Aerojet and
CPC have appealed the district Court's judgenent to the Sixth Grcuit Court of Appeals. Briefs have now been
filed with the Court of Appeals.

U S. EPA also notes that litigation is currently proceeding in the state courts of M chigan between Aerojet
and the State of Mchigan. A lower court has found that M chigan breached the afore-nenti oned contract.
This decision is being appeal ed by the State of M chigan.

U S. EPA began field work for the Renedial Investigation (RI) in January 1988. The report discussing this
investigation was conpleted in April 1989, supplermented in 1990, with further information on site

soi | s/ sediments beconming available in 1992. |n August 1989, U S EPA initiated a public coment period
concerning the Proposed Plan for the first operable unit, which dealt with preventing further groundwater
contam nation fromentering Little Bear Creek. Upon consideration of comments nmade, U.S. EPA devel oped a
Record of Decision for the first operable unit in Septenber 1989. U S. EPA reopened the public commrent
period from Novenber to Decenmber 1989, and based upon review of comrents received affirmed its initial
decision in March 1990. In May 1990, U S. EPA obligated federal dollars to initiate the Renedial Design for
the first operable unit.

The Feasibility Study (FS) for the site was conpleted in early sumrer 1990. In July 1990, U S. EPA began a
public comrent period for a second operable unit for the site, which considered the matter of aquifer
restoration. In response to a request fromone party, U S EPA extended the comrent period into Septenber
1990. After evaluation of public comment and response to significant comrent, U S. EPA selected a remedy
whi ch, through extraction and treatnment of contaninated groundwater, would be designed to restore the
contaminated aquifer. In Cctober 1990, PRPs were inforned by U S. EPA that the Agency coul d not make a
determi nation that a period of negotiation would facilitate settlement between those persons and the Agency,
but that U S. EPA woul d consi der PRP response which might allow the nmaking of such determ nation. No
responses were recei ved which caused U S. EPA to make such determination. |In the first quarter of cal endar
year 1991, U S. EPA obligated funds for remedi al design of the second operable unit. In 1992, U S. EPA and
MDNR obl i gated renedi al action funds, and in March 1993 the U S. Arny Corps of Engineers solicited
construction bids. Bids were opened in July 1993, and a contract awarded in Septenber 1993.

During the R, U S. EPA found el evated | evel s of numerous organi c compounds in soils and groundwater at and
downgradi ent of the site. As noted previously, U S. EPA has devel oped two Records of Decision (RCD) for the
site which deal with halting surface-water contam nation at the site, and with groundwater restoration
efforts, respectively.

3. HGLIGHTS OF COWUNI TY PARTI CI PATI ON

An RI/FS "kickoff" availability session was held near the site in Novenber 1987. Upon conpletion of the Rl in
April 1989, a copy of the R report was nade available to the public at the information repositories

mai ntai ned at the Dalton Township Public Hall and the Wal ker Menorial Library in North Muskegon. The R was
al so nade a part of the admnistrative record file maintained in Region 5 and at the local repository at the
Wal ker Menorial Library. A Proposed Plan and Focused Feasibility Study for Qperable Unit One, which dealt
with the contam nation of Little Bear Oreek and its unnaned tributary, were released to the public on August
1, 1989 to initiate a public comrent period for the proposed action. A public meeting was held in August
1989. U. S. EPA extended the comrent period into Septenber 1989. Upon consideration of coments nade, U. S.
EPA devel oped a ROD for the first operable unit in Septenber 1989. U S. EPA reopened the public comrent
period from Novenber to Decenmber 1989, and based upon review of comrents received affirmed its initial

deci sion in March 1990.



The Feasibility Study (FS) and Proposed Plan for Qperable Unit Two were nmade available to the public in July
1990. A notice of availability was published in the Muskegon Chronicle on July 24, 1990 to initiate a public
comrent period on the alternatives fromJuly 25, 1990 to August 23, 1990. In addition, a public neeting was
hel d on August 16, 1990 in Miskegon County. In response to a request for extension, U S. EPA subsequently
extended the public coment period to Septenber 24, 1990. After evaluation of public comrent and response to
significant comment, U S. EPA selected a remedy which, through extraction and treatment of contaninated
groundwater, is designed to restore the contam nated aquifer.

In Decenber 1991, U. S. EPA conducted an infornal public neeting at the Dalton Township Hall to discuss with
interested citizens what appeared at that tine to be the | eading treatnment concepts for contani nated
groundwater in the renedial design, and the objectives of sanpling envisioned for the third operable unit.
MONR al so partici pated, and di scussed design questions and expl ai ned the goal s and objectives of punp testing
proposed by private parties.

On April 5, 1993, U S EPA released a supplenent to the FS and a Proposed Plan for Operable Unit Three to the
public. A notice of the availability of these docunments was placed in the Miskegon Chronicle on March 31,
1993 to initiate a public comment period on the alternatives fromApril 5, 1993 to May 4, 1993. In addition,
a public neeting was held on April 20, 1993 in Dalton Townshi p, Miuskegon County. At this meeting,
representatives fromU. S. EPA and the MDNR answered questions concerning site conditions and remnedi al

al ternatives under consideration. A court reporter was present to record oral conmments. Witten conments
were also solicited at the hearing. The public was rem nded that anyone desiring additional infornmation about
t he Superfund process or the activities to be conducted by U S. EPA at the Ot/ Story/ Cordova site can review
t he docunents that have been prepared for the site. The location of such docunents was noted. |In response
to a request for extension, U S. EPA subsequently extended the public comrent period to June 3, 1993. In
response to a further request for extension of the public coment period received by U S EPA on May 27,
1993, U S. EPA subsequently extended the public comment period to July 6, 1993.

A response to the comments received during this period is included in the Responsiveness Summary, which is
part of this ROD. This decision document presents the selected remedial action for Operable Unit Three for
the Gt/ Story/ Cordova Site in North Miuskegon, M chigan, chosen in accordance with CERCLA, as anmended by SARA
and to the extent practicable, the National Contingency Plan (NCP). The decision for this site is based on
the adm nistrative record.

4. SCOPE AND ROLE OF CPERABLE UNIT

As with many Superfund sites, the problens at the Gt/ Story/ Cordova site are conplex. Consequently, U S. EPA
organi zed the remedial work into three planned operable units at the site. This ROD addresses the third
operable unit planned for the site. As noted within the NCP, total site remediation is the desired

obj ective. However, as the NCP states, often it is necessary and appropriate, particularly when dealing with
conplex sites, to divide the site into renmedial categories for effective nanagenent. The R devel oped for
the Gt/ Story/ Cordova site indicated the presence of a wide variety of hazardous substances in groundwater,
surface water, soils, and sedinents. Therefore, U S. EPA divided the site into three operable units (QU) as
fol |l ows:

aQJ One: Consi ders surface water degradation of Little Bear Creek due to the influx of a portion of
t he contam nated groundwat er caused by past disposal practices at the site.

QJ Two: Considers site groundwater and aquifer quality restoration.

QU Three: Considers whether certain areas of site surface and near surface soils and sedi nents shoul d
under go renedi ati on.

U S. EPA has already selected the cleanup remedy for QU One and Two. Entry of contaninated groundwater into
the Little Bear Oreek systemconstituted a threat at the site because of the resultant degradation of a
portion of the creek system Therefore, QU One seeks to intercept contaninated groundwater before it enters
the creek system and to provide treatnment for waters thus collected.



The capture and treatnent of all known contam nated groundwater bel ow and downgradi ent of the site, and the
matter of attenpting to attain pertinent federal and state regul ati ons concerni ng groundwater were addressed
by QU Two.

QU Three will address residual areas of contami nated soils and sedinments at the site. U S. EPA believes, in
keeping with the NCP, that the selection and execution of a renedy for QU Three will be neither inconsistent
with nor preclude the inplenentation of other renedies selected for the site.

In this third and final planned operable unit for the site, U S. EPA considers the natter of contam nated
soil areas at the Ot/ Story/ Cordova site. 1In 1992, U S. EPA conpleted a Field Investigati on Menorandum
concerning results of recent sanpling activity, updated risk calculations to account for the recent sanpling
activity, and supplenmented the FS for the Ot/ Story/ Cordova site. This information hel ped U S. EPA assess the
potential inmpacts on renedial alternatives of certain requirements under the federal Resource Conservation
and Recovery Act (RCRA) and the M chigan Act No. 307 which were effective in the spring and sunmer of 1990,
respectively. Under RCRA, new regul ations involving Toxicity Characteristic Leaching Procedure (TCLP) becane
effective. Approximately 25 organi ¢ conpounds were added to a |list of conpounds that could classify a waste
as hazardous dependent on the |eaching potential of such conpounds fromthat waste. The TCLP test now

i ncl udes such conpounds as hexachl orobenzene, nethoxychlor, and 1, 4- dichl orobenzene whi ch are conpounds
previously found in certain site soil sanples during U S. EPA' s Renedial Investigation (RI) of the site. US.
EPA has al so considered past acts of disposal conducted at the site, and whether such acts may invol ve

di sposal of certain listed wastes as discussed within Part 261 of RCRA. Under Act 307, rules were enacted
speci fying how cleanup criteria nay be applied to a site. The volunme of soils to be managed have been revised
sonewhat fromearlier FS estimates based on these new enactnents, as well as field findings from sanpling
conducted at the site in wnter 1992.

During the trial on liability issues, several former enployees appeared as witnesses before the Court and

di scussed their recollections of past disposal activity at the site. In planning for Operable Unit Three
sanpling activity, U S. EPA net sone of these persons at the site and exchanged correspondence with others in
an effort to better |ocate possible areas subject to disposal activity. [In January and February 1992, U. S.

EPA perfornmed the field sanpling for Operable Unit Three investigative purposes. U S. EPA excavated and nade
visual examinations in certain areas of the Site in order to check areas of unusual geophysica
characteristics and points brought to the Agency's attention by past plant operators. The inspections
reveal ed that sone site areas were fornerly used as places of waste disposal. An area east of the forner
production facilities and located in a field south of the equalization basin, in particular, was found

t hrough these visual inspections to contain hazardous substances and di sposed drum fragnents.

U S. EPA also collected a select nunber of soil sanples near |ocations where past waste incineration or other
burni ng may have been conducted. U. S. EPA | earned during the course of recent site investigations and through
review of plant operator testinony at trial that the former incinerator had been subject to certain process
upsets, and that conbustion efficiency of past burning operations may have been | ow

U S. EPA also arranged for the collection of soil sanples near areas of sparse vegetation at the site, and
through its Corvallis, Oregon Research Laboratory conducted biol ogi cal screening of such sanples to see if,
conpared to background conditions, such soils pose an environnental threat due to past rel eases of raw
materials, internmediates, or products utilized at the site.

Results of these sanpling efforts were received by U S. EPA in 1992, and subsequently placed in the
adm nistrative record file, as well as pictures of the field investigation efforts.

Vol umes of soils estimated to be dealt with have al so been nodified somewhat based on the outcome of further
expl oration of surface and shall ow subsurface soil areas. The areas explored were those noted by plant
operator personnel in court testinony presented in May 1991 and areas of unusual geophysical characteristics
found by U S. EPA

5. SUWARY OF SI TE CHARACTERI STI CS

An important site characteristic at Ot/ Story/ Cordova is the sandy nature of site soils which have a high



pernmeability. Although there is likely some seasonal variation, the groundwater is encountered only about
five feet bel ow the ground surface of the site. Past usage of unlined waste | agoons and subsequent pl ant
spills/rel eases through vessel overfill, container failure, punp failure, inproper valve function, product
line blockage, etc., have resulted in introduction of pollutants into the soil and groundwater

The site is at the headwaters of a very small surface water and |ikely groundwater divide. Drainage is
generally to the southeast. It should be noted that at the extrene western end of the site, toward Wit ehal
Road, surface drainage patterns likely shift to the Geen Creek basin. US. EPAis not aware to date that
Site rel eases have affected this streamas opposed to the Little Bear Creek basin. Mnitoring wells to be
pl aced near the site as part of Qperable Unit One and Two renedial action will help provide further

i nformati on whet her contam nated groundwaters have migrated or could mgrate beyond the Little Bear O eek
basi n.

Down to about the 65 foot depth, soils are predomi nantly sandy. The aquifer in this zone is unconfined. From
about 65'-85" below the ground's surface, there are layers of silts and clays, which tend to subdivide the
upper sandy zone fromthe | ower sandy zone which predom nates again bel ow the 100" depth until a thick clay
zone is encountered at about 150'. Information froma punp test conducted by consultants for the responsible
parties in the winter of 1992 indicated that the silt/clay |layers allowed | eakage bet ween deeper and
internedi ate aquifer zones. Some borings performed during this test, which was near the intersection of

Ri ver and Central Roads, indicated sone signs of soil staining and chem cal odors at approxinately the 90
dept h.

In the context of Operable Unit Three, the term"subsurface soil"” includes only those areas that are at or
above the groundwater table. As discussed in the 1989 R Report, a contaminant's characteristics such as
structure, solubility, and vapor pressure influence its potential to mgrate and its rate of mgration in
oils and groundwat er.

Background sanple collection in the area of the facility in 1988 reveal ed negligible I evels of organic
contami nation in soils, sedinments, and surface waters. These conditions held true in 1992 al so

H ghlights of field results for Operable Unit Three sanpling are presented below. Results are presented in
terns of mcrograns per liter for water sanples, and in terns of mcrograns per kilogramfor soil or sedinent
sanpl es. Such units correspond roughly to parts per billion. Figures 1 and 2 provide a depiction of sone of
the key sanmpling points utilized in the 1992 supplenent to the FS field work. Tentatively identified
conpounds and their estimated concentrations are indicated by "*."

1992 Suppl emrental Sanpling Results

Sanpl e Locati on/ Type Cont am nant
Concentration

SW 3(wat er) Benzene 6000
Tol uene 4800
4- Chl oroani | i ne 1000
- various alkyl 1100

benzeneam nes

SD 3(sedi ment soil) Benzene 17000
Tol uene 42000
4- Chl oroaniline 1200
4- Met hyl phenol 1000
- congeners of di et hyl 22000
benzenani ne
- congeners of ethyl 22000

benzenam ne

SD 4(sedi ment soil) Benzene 17000



SW4(wat er)

TP 3A(test pit soil)

TP 3B(test pit soil)

TP 5A(test pit soil)

TP 5B(test pit soil)

SS 2(surface soil)

SS 3(surface soil)

SS 5(surface soil)

SS 7(surface soil)

H ghlights of 1988 Remnedi a

Sanpl e Locati on/ Type
Concentration

SF- 01SW surface soil)
SF- 01SE(surface soil)
SF- O1NE( surface soil)

SF- 02W surface soil)

Tol uene
- congeners of ethy
benzenani ne

Benzene

Tol uene

Chl or oet hane

4- Chl oroani li ne

- various alkyl
benzeneam nes

Arochl or-1254

Hexachl or obenzene
Lead

Chl orof orm

1,2 - Dichl oroet hane
Carbon Tetrachl ori de
1,1,2 - Trichl oroet hane
Tet rachl or oet hene

4- Chl oroaniline

Lead

- benzami de

- 1-chl oro- 2-i socyano- benzene

benzene

- Trifluralin

2,3,7,8- Tetra- chloro- dibenzo-1,

4-dioxin (estimated val ue)

Arochl or-1248

Lead

- 2,6-D chl orobenzam de
2,6-Di chl orobenzo-nitrile

- 2,6-D chl orobenzo-nitrile

4- Chl oroani l i ne
Hexachl or obenzene
Lead

Chrom um

nvestigation Results for Soils

Cont am nant

4-Ni troaniline

4-Nitroaniline

4-Nitroaniline

4,4 -DOT

99000
12000

4500
6400
1000
2300
3600

3900

1600
102000

1600
3400
26000
3100
2300
1200
91700
15000
2600

6700
0.02
5800
16800
19000
33000
17000
1700
1300

28300
21600

2300

2700

2400

25000



SF- 02E(surface soil) 4,4 -DDT 1900

SF- 05S(surface soil) 4,4 -DDT 4200
SF- O5N(surface soil) 4,4 -DDT 5900
Met hoxychl or 5300
SF- 06( surface soil) 4- Chl oroani l i ne 1200
SF- 09(surface soil) Arocl or-1248 15000
SF- 10SW surface soil) Hexachl or obenzene 3400
SF- 10NW sur f ace soil) Met hoxychl or 1300
SF-11W surface soil) 4,4 -DDT 5500
SF- 11E(surface soil) 4,4 -DDT 5400
SF-12M surface soil) 4, 4' -DDT 2700
Met hoxychl or 8400
SB- 07( near surface 1,1, 1-Tri chl or oet hane 17000
soil in close proximty Xyl ene(s) 79000
to SF-12)
SF-16(surface soil) Benzoic Acid 2900
Hexachl or obenzene 1300
4,4' -DDT 1200
SB- 24(near surface 1, 4- Di chl or obenzene 7600
soil in close proximty 1, 2- D chl or obenzene 13000
to SF-16) Hexachl or obenzene 7800
SF-20(surface soil) 1, 2- D chl or obenzene 11000
Benzoic Acid 75000
Met hoxychl or 25000

A look at this information indicates that in general, aside fromthe areas subject to waste di sposa
activity, soil contam nation tends to predoninate in those areas of the plant where raw material s/ products
were shipped in and out of the plant, or where internal routing of wastewaters took pl ace

The TCLP testing conducted at the site by U S. EPA indicated that the contaninated soils/sedi ments were not
characteristically hazardous waste with regard to such conpounds as mnet hoxychl or, hexachl orobenzene, and 1, 4-
di chl orobenzene. TCLP testing conducted by certain private persons indicated that one soil sanple nay be
characteristically hazardous for the conpound carbon tetrachl oride.

U S. EPA also perfornmed linmited biological testing on certain site soil sanples to explore possible

envi ronnent al danage consequences. Biological testing consisted of the standard vegetative root el ongation
toxicity test and "M crotox" testing. Mcrotox is a comercially produced bacteriumused for toxicity
testing which is lumnescent. |If its nmetabolic processes are inhibited such as by being exposed to toxic
nmedia, its |um nescence decreases proportionately with relative |uninescence thereby providing a neasure of
toxicity. These tests were conducted on four soil sanples collected fromthe site. One of these points was
from beyond the fenceline northwest of the forner production area, and was collected for background purposes.
No indications of toxicity were revealed for this sanple. O the other three sanples, two were collected in
the vicinity of the fornmer pilot plant area, and one froman area south of Agard Road believed to have been
used for fire training purposes. Notably in the vicinity of the pilot plant, there were indications of



significant toxicity with regard to both the root elongation and Mcrotox test. D oxin sanpling in the
vicinity of the forner incinerator pad indicated positively the presence of dioxins, although at a |l eve
bel ow quantifiable detection limts.

Soi | / Sedi ment O eanup Criteria

US EPAindicated in its April 1993 Proposed Plan for this site that, in this situation, it appears
appropriate to conduct any necessary site soils/sedinent cleanup to attain Mchigan Act 307 Type B soils
criteria. These criteria are listed on the next page for contam nants of concern at the Ot/ Story/ Cordova
site. It should be noted that Type B criteria take into account the potential for contaminants in soil to
contam nate groundwater, and health risk fromdirect contact with contaninated soils. The potential to
contam nate groundwater is based on a level of 20 tinmes the correspondi ng groundwater criterion for a given
contanm nant. The selected Type B cleanup level is then based on the nore restrictive of these two val ues.
However, in sonme cases one of the values calculated may fall bel ow analytical detection limts for a given
conmpound, in which case the analytical detection limt beconmes the cleanup criterion. |n devel oping these
criteria, calculations by U S EPA contractors underwent review by MONR staff. It would be appropriate to
invoke these criteria if an exam nation of potential risk to hunman health or the environnent at the site
reveal ed an unacceptabl e degree of risk posed by the site soil/sedi nent conditions.

Soil Ceanup Criteria

Cont ani nant Type B Ceanup Criterion
in parts per billion[*]

Al drin 1.7

Aroclor- 1248 (PCB) 1000

Bis (2-ethyl hexyl) Phthal ate 60

Butyl Benzyl Phthal ate 22000

Chl or obenzene 2600

4, 4- DDT 2

1, 2- D chl or oet hane 8

1, 2- Di chl or obenzene 12000

1, 4-Di chl or obenzene 30

Dieldrin 0.04 (to detection linit)

Et hyl Benzene 1500

Endosul fan Sul fate 3.3

Hexachl or obenzene 0.4

Met hyl ene Chl ori de 92

Met hoxychl or 700

1,1, 2, 2- Tetrachl or oet hane 3.6

Tet r achl or oet hene 14

1,1, 1-Trichl or oet hane 4000

1,1, 2-Tri chl or oet hane 13

Tri chl or oet hene 44

1, 2, 4-Tri chl or obenzene 2200

Tol uene 16000

Xyl ene 5600

6. SUWARY CF SITE R SKS

The purpose of risk assessnent is to estinmate the nagnitude of potential risk to public health and the

envi ronnent which may be due to exposure to contamnants identified at the site. Such assessnent involves
identifying contam nants of potential concern, routes by which such contam nants nay mgrate, and popul ations
whi ch may come into contact with the contam nants. Furthernore, the assessment is based on the premi se that
no action will be taken at the site to remedi ate areas of contami nation. The assessnent may al so consi der
current site conditions, and possible future | and use changes



Factors in selecting contam nants of concern include whether a given substance was found at |evels above
background, the degree of occurrence for the substance, and the relative toxicity of a conpound. For
estimates of hunman health risk, the general types of toxicity nay be subdivided into the two maj or categories
of carcinogeni c and noncarci nogenic effects. As used within the context of a site risk evaluation, the term
noncar ci nogeni c refers to deleterious health effects other than cancer which nmay be caused by exposure to a
gi ven substance; carcinogenic refers to a substance or agent which produces or incites cancer

Contami nated soils, sedinents, and water may create pathways for exposure to such chem cals through dernal
contact, ingestion, or inhalation.

Wth regard to Qperable Unit Three, the pathways of exposure of primary concern involving soils/sedinments are
exposure to site workers, and future exposure to soils and sedinents should residential usage of the site
occur. Future workers may include construction and/or nmai ntenance workers perforning nmost of their activity
outside, as well as general workers who rmay work both inside and out of doors. The routes of exposure woul d
i ncl ude dermal absorption for contami nated soil particles adhering to the skin, ingestion of soil particles,
and inhal ation of materials which may volatilize fromsoils/sedinents into the air.

Different categories of site users or workers nay have varying degrees of exposure to site contam nants.
Factors which rmay affect degree of exposure include the anobunt of incidental ingestion of soil and dust, the
nunber of times a worker or visitor may cone to the site in a given length of time, the type of activity
engaged in by an individual, the weight of the individual, the degree to which a substance nay be absorbed
through the skin, etc. U S EPA nakes note of certain standard default exposure factors listed in a March
25, 1991 directive fromits Ofice of Solid Waste and Energency Response on these topics. Using the
information in this directive, as well as professional judgenent, certain assunptions are nade concerning
individuals who nay utilize the site now and in the future:

General Wrkers:

Incidental soil ingestion of 50 mlligrams/day (directive) 250 days/year of exposure during a working career
of 25 years (directive) Body weight of 70 kilograns (directive) Exposure to surface soils only with no access
restriction (judgenent)

Construction Wrkers:

Incidental soil ingestion of 480 mlligrans/day (directive) 250 days/year of exposure during a working career
of 1 year for a given project (directive) Body weight of 70 kilograns (directive) Exposure to both subsurface
and surface soils in forner central plant areas (judgenent)

Mai nt enance \Wr ker s:

Incidental soil ingestion of 480 mlligranms/day 50% of working day; otherwi se 50 ml!ligrans/day 250 days/year
of exposure during a working career of 25 years (judgenent) Body wei ght of 70 kilograms (directive) Exposure
to both subsurface and surface soils in fornmer central plant areas (judgemnent)

Future Site Residents

Incidental soil ingestion of 100 mlligrans/day for all persons above the age of 6 (directive) Incidental
soil ingestion of 200 nilligrans/day for persons up to the age of 6 (directive) 350 visits/year (directive)
Body wei ght of 70 kilograns for adults (directive) Body weight of 15 kilograns for children (directive)
Exposure to surface soils only (judgenent)

Data sets were evaluated to consider those chenicals above background |evels, toxicity constants for
noncar ci nogens and carci nogens were revi ewed, and the degree of occurrence of a given substance at the site
was consi dered

EXPOSURE ASSESSMENT

H storically, during production periods at the site, non-regul ated rel eases of contam nants occurred to the
air, soil and water. Contaminants in soils at the site have a pathway for potential exposure to humans by
either direct contact or use of groundwater. Allowable rates of rel ease to waterways were established
through state Orders; the history of the site indicates that several instances of exceedance of such



al | owabl e di scharge rates occurred.

Further releases and migration of the contam nants can occur by novenent of contam nants into groundwater
with potential exposure pathways by nmeans of production wells, subsequent discharge to surface water of at
| east a portion of the contam nated groundwater, volatilization into the air or suspension of contam nated
dusts into the air, or runoff of surface water that may carry contami nated soils. RODs devel oped for
Operable Units One and Two addressed risk and exposure fromcontam nants in the surface water and
groundwat er, respectively.

The presence of contaminants in soils and sedinents result in several exposure pathways. Persons who nay
come in contact with soils/sedinments are considered a potentially exposed popul ation. Qperable Unit Three
will address the prinmary exposure scenario posed by contamni nated surface and near surface soils and
sedinents. This scenario focuses on ingestion and dermal contact by potential site users. Volatilization of
sone substances fromsoils into the air is al so possible.

TOXI G TY ASSESSMENT

The degree of toxicity which may be posed by a given chem cal nay be described in part by its acceptable
intake or its reference dose and in the case of carcinogens by its carcinogenic potency factor (CPF).

Ref erence doses, or RfDs, are derived frominformation available fromstudies on animals or human

epi demi ol ogi ¢ studies. Adjustrments from aninmal studies to predicted behavior with humans is subject to

mul tiplication by various uncertainty factors. These values are normally reported i n ng/ kg body wei ght/day,
and general ly represent the highest cal cul ated exposure |evel bel ow which the given adverse effect will not
occur. A carcinogenic potency factor is expressed as lifetinme cancer risk per ng/ kg body weight/day, and is
estimated at the upper 95 percent confidence Iimt of the carcinogenic potency of a given chem cal

CPFs have been devel oped by EPA s Carci nogenic Assessnent Group for estinating excess lifetine cancer risks
associated with exposure to potentially carcinogenic chemcals. CPFs, which are expressed in units of

(my/ kg-day)[-1], are multiplied by the estinmated intake of a potential carcinogen, in ng/kg-day, to provide
an upper-bound estimate of the excess lifetine cancer risk associated with exposure at that intake |evel

The term "upper bound" reflects the conservative estimate of the risks calculated fromthe CPF. Use of this
approach makes underestination of the actual cancer risk highly unlikely. CPFs are derived fromthe results
of human epi demi ol ogi cal studies or chronic ani mal bi oassays to which aninmal-to -human extrapol ati on and
uncertainty factors have been applied

Rf Ds have been devel oped by U S. EPA to indicate the potential for adverse health effects fromexposure to
chemcals. The RIDis based on the assunption that thresholds exist for certain toxic effects such as
cellular necrosis, but may not exist for other toxic effects such as carcinogenicity. In general, the RRDis
an estimate with an uncertainty spanni ng perhaps an order of nmagnitude of a daily exposure to the hunan

popul ation. This includes sensitive subgroups that are likely to be without an appreciable risk of

del eterious effects during a lifetine. RfDs can be derived for noncarci nogeni ¢ conpounds, as well as for the
noncar ci nogeni ¢ health effects of conpounds which are al so carcinogens. Estinated intakes of chem cals from
environnental nedia (e.g., the amount of a chem cal ingested from contaninated drinking water) can be
conpared to the RFD. Uncertainty factors help ensure that the RfDs will not underestimate the potential for
adver se noncarci nogeni ¢ effects to occur.

The followi ng information notes ingestion RfDs and CPFs for selected chemcals at the Ot/ Story/ Cordova site.
(The term"E" refers to exponential notation, and for exanple in the case of "E-03" means to nove the deci nmal
point for the value given three places to the left.) A so noted is the weight of evidence for the various
categories of potential carcinogens. The weight of evidence for carcinogenic behavior is divided into the
foll owi ng groups:

G oup A chem cals, known human carci nogens, are agents for which there is sufficient evidence to support the
causal associ ation between exposure to the agents in hunans and the on-set of cancer

G oup Bl and B2 chemi cal s, probabl e human carci nogens, are agents for which there is limted (Bl) or
i nadequat e (B2) evidence of carcinogenicity fromhuman studies, but for which there is sufficient evidence of



carci nogeni city from ani nal studies.

G oup C chemcals, possible human carci nogens, are agents for which there is limted evi dence of
carcinogenicity in animals.

Goup D chemcals, not classified, are agents w th i nadequate human and ani mal evi dence of carcinogenicity or
for which no data are avail abl e

G oup E chemcals are agents for which there is no evidence of carcinogenicity in adequately performed hunman
or ani nal studies.

Hazar dous Substance Rf D Sl ope Fact or Wi ght  of
Evi dence

1,1, 2-trichl oroet hane 4. 3E-03

1, 2-di chl or oet hane 9. 1E-02 B2
Benzene 2.9E-02 A
Chl orof orm 1. 0E-02 6. 1E- 03 B2
Tet rachl or oet hene 1. OE-02 5.1E-02 B2
Tol uene 2.0E-01 D
1, 2-di chl or obenzene 9. 0E-02 D
1, 4- di chl or obenzene 2. 4E-02 C
4-chl oroaniline 4. OE- 03

4-nitroaniline 3. 0E-07 B2
Benzoi ¢ Acid 4. 0E+00

Benzo( a) pyr ene 7. 2E+00 B2
Hexachl or obenzene 8. 0E- 04 1. 6E+00 B2
4,4 -DDT 5. 0E- 04 3.4E-01 B2
A drin 3. 0E- 05 1. 7E+01 B2
Arocl or 1248 7. 7TE+00 B2
Met hoxychl or 5. OE- 03

D oxi n 1. 5E+05 B2
Lead B2

Rl SK CHARACTERI ZATI ON

Estimating the risk of a noncarcinogenic health effect isacconplished by cal cul ating the hazard quoti ent
(HQ; this is done by dividing the dose estinated to be received by soneone exposed to a substance by the
establ i shed saf e dosage estimate for that chemcal. |If the resulting answer is greater than 1 then the
exposure has exceeded a safe level. Adding all the HQ for the chem cals of concern in a given route of
exposure pathway gives a hazard index (H) for that pathway. According to the NCP, when the H exceeds 1,
there is a potential health risk.

Carcinogenic risk is estimated by nmultiplying the estinated dose of the chemcal by its published or

cal cul ated slope factor. As w th noncarcinogenic hazard quotients, carcinogenic risks are assumed to be
additive for all chemcals within an exposure pathway. The NCP has established a carcinogenic risk of
greater than 1 x 10[-4] as bei ng unacceptable for human health. (This represents the contracting of cancer
due to environnental exposure as one in ten thousand.) The reduction of such risk to within the risk range
of 1 x 10[-4] to 1 x 10[-6] is viewed by the NCP as acceptable; U S. EPA often uses the 1 x 10[-6] figure as
a desirabl e goal for adequate protection.

It may then be cal cul ated under Ri sk Assessment Qui dance for Superfund (1989 guidance to U S. EPA) that risk
for human popul ati ons nay be expressed as foll ows:

Cat egory Noncar ci hogeni ¢ Car ci nogeni ¢
(Hazard | ndex) (Excess Cancer Risk)



General Worker 0.3 1.18 x 10[4]

Construction Wrker 0. 46 3.0 x 10[-6]
Mai nt enance \Wor ker 0.4 9.0 x 10[-5]
Future Site Visitor/ 2.4 3.0 x 10[-4]
Resi dent (H of 1.9 age group 4-6

H of 0.5 age group 7-30)

Qurrent Visitor 0.02 2.0 x 10[-7]
(assunes exposure only to presently unrestricted site areas; surface soils only)

As can be seen fromthe scenarios revi ewed above, risk associated with soil s/sedinents at the

Ot/ Story/ Cordova site are above the threshold of acceptability for the general site worker, and threefold
above this threshold for the case involving future residential usage. A special case is presented for soils
inthe vicinity of the forner incinerator pad. At this point, dioxin conpounds were detected. Because of
the high slope factor utilized in calculations involving such conpounds, exposure to surface soils at this
point results in the followi ng risk characterization for the site users noted on the previ ous page:

Car ci nogeni ¢
(Excess Cancer Risk)

General Worker 1.2 x 10[-3]
Construction Wrker 9.1 x 10[-5]
Mai nt enance \Wor ker 1.2 x 10[-3]
Future Site Visitor/Resident 7.3 x 10[-2]

Aver agi ng of dioxin values across the site was not perforned because the dioxin detected occurred only at
the single point noted above.

Uncertainty associated with site risk concerns to what degree exposure paraneter assunptions and | and-usage
patterns may change. For exanple, when renedial actions for Qperable Unit One cone on line fully, an
improvenent in streamwater quality is the desired outcome. This factor nay tend to pronote stream usage
exposure to contam nated sedi ments nmay increase if sedinent quality does not change as rapidly as water
quality. Future |and-usage patterns concerning former production areas and former adm nistrative-type office
areas are not certain

Current and future risks to site users have the potential for over and underestimation. Should frequency or
duration of exposure to future site users prove |less than assuned, actual risk may be |less than what is

proj ected now. Current renedial action gui dance enphasi zes an exam nati on of maxi num expected risk, and not
necessarily the worst possible case. Hence, the soils actually sanpled do not likely reflect the worst case
potentially presented. U S. EPA has reason to believe, however, that nore severe contam nant concentrations
may exist on the site. For exanple, the contractor's log of test pit 5A as noted in the Field Investigation
Menmor andum speaks of a finding of a " white & creany sludge in a 2 ft. [by] 3ft. cavity in the bottom of
pit wlab bottles floatinginit...", as well as "...black and purple staining..." elsewhere in the pit
Additionally, the tentatively identified conpounds associated with both surface and subsurface sanpling
points nmay present some unknown risk to site users which are not now factored into these discussions. To
illustrate this natter, 1992 sanpling results indicate that there were 9300 ug/kg of tentatively identified
senivol atil e conpounds associ ated with the background sanpling location. This value nmay be contrasted with
the finding of 329,000 ug/kg of tentatively identified semvolatile conpounds associated with a sanpling
point northwest of the forner pilot plant |ocation, and 44,000 ug/kg of tentatively identified semvolatile
conmpounds associated with a sanpling point near the forner plant's southern railroad spur. One conpound
tentatively identified at test pit sanpling point 5B was Trifluralin. Page 9599 of the el eventh edition of



The Merck Index as published by Merck & Co., Inc., in 1989 inforns the reader that Trifluralin is used as a
pre-energence herbicide. Tentative identification of chlorinated benzonitrile conpounds occurred at surface
soil sanpling points SS03, SS04, and SS05. The reference source Sax's Dangerous Properties of

Industrial Materials, by R A Lewis, eighth edition as published in 1992 by Van Nostrand Rei nhol d of New York
provi des safety profile informati on on these conmpounds. This text describes nitriles in general as organic
conmpounds havi ng the CN, or cyanide, grouping within the nol ecul e. Chl orobenzonitrile is further
characterized as noderately toxic by ingestion, and is considered an eye irritant. Upon contact with water,
acid, or acid funes, chlorobenzonitrile nmay rel ease toxic funmes. This sane reference source al so di scusses

i socyanat e conpounds, and notes that organic isocyanates can cause irritation and allergic reactions.
Organi c conpounds tentatively identified as having the isocyanate structure within the nol ecul e were
indicated at surface soil sanpling points SS03, SS05, and test pits TP3B, TP5A, and TP5B. Azobenzene was
tentatively identified at shallow soil boring SB03. The Condensed Chemical Dictionary, tenth edition, as
published in 1981 by Van Rostrand Rei nhol d Conpany indicates that azobenzene is used in the nmanufacture of
fum gants and acaricides, and that it is noderately toxic and may cause |iver damage. Furthernore, some
subst ances such as | ead which were definitively identified and quantified do not have necessary toxicity
information in the literature to performrisk calculations; hence risk may be underestimated for that reason

Notably in the vicinity of the pilot plant there were indications of toxicity with regard to both the root
el ongation and the Mcrotox test. U S. EPA interprets these test results as indicating that sone past
di sposal practices may be having an adverse effect on the environnent.

In sumrary, quantifiable risk to public health presented by soils/sediments at the Ot/ Story/ Cordova site are
above upper linits as far as an acceptabl e degree of risk. Such calcul ations assune zero risk from
tentatively identified conpounds, and zero risk contribution fromcertain positively identified conpounds for
whi ch no values exist in the literature to furtherquantify risk. U S. EPA observes that it appears inprobable
that the true risk contributions of such conpounds is zero. Furthernore, there is denonstration of
environnental risk associated with such soils

These results indicate that a potential ingestion or absorption of soils/sedinents fromcertain areas at the
Ot/ Story/ Cordova site pose significant health and environmental risks. The above discussions indicate that
the risks fromcurrent and potential exposure to contam nated soils/sedinments are unacceptable. Actual or
threat ened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the response
action selected in this ROD, nmay present an inmnent and substantial endangernent to public health, welfare,
or the environnent.

7. DESCRI PTI ON OF ALTERNATI VES
The alternatives anal yzed for QU Three are presented bel ow
Alternative 1 - No Action

US EPAis required to consider a no-action alternative. This alternative serves as a baseline for
conparison purposes. Under this alternative, U S EPA would take no further action at the site to nonitor
control, collect, treat, or otherw se cleanup contam nated soils/sediments. The cost of this alternative is
therefore zero

Alternative 2 - Institutional Contro

Capital Cost: $ 54,000

Annual O & M Costs: $ 10,000/ year for up to 30 years
Net Present Worth: $ 207, 000

Time to Inplenent: 6 nonths

Access to some portions of the Ot/ Story/ Cordova site are restricted, notably by the fencing surrounding
former production areas. Qher portions of the site are unrestricted, and such areas include contam nated
soil zones east and south of Agard Road. To further restrict public access to such areas, fencing could be
ext ended/ constructed and warni ng signs placed. Property deeds nayneed to be anended, so as to place



restrictions on land use by current/future owners, precluding such persons fromusing certain | and segnents.
No excavation or treatnment of contam nated soil areas is envisioned.

Alternative 3a - Construction of an on-site landfill w th subsequent excavation and di sposal of contam nated
soi |l s/ sediments therein, capping, nmonitoring, attain RCRA Subtitle D - Mchigan Act 641, restriction of
further |and usage, security neasures, naintenance of the landfill, clean fil

Capital Cost: $ 3,900, 000
Annual O & M Costs: $ 50, 000
Net Present Worth: $ 4, 700, 000
Time to Inplenent: 23-28 nonths

This alternative would involve the construction of an on-site landfill for the disposal of contam nated soils
and sedi ments excavated fromthe site. Excavation will be conducted such that after disposal all other site
areas will have either attained the cleanup criteria or the groundwater table will have been reached. The
only exception to this excavation procedure would be in instances where obvious signs of past waste di sposa
activity are encountered at the groundwater table. Because of the relatively shallow groundwater table at
the site, the landfill would be constructed above grade. It is estimated that approximately 7200 cubic yards
of contam nated naterials woul d undergo excavation. The landfill will be constructed to neet the
requirenents of Act 641, Mchigan's solid waste regul ati ons. Providi ng adequate cover over the contam nated
soil and sedinent would be at |least two feet of clay, a drainage |ayer over the clay, a suitable geotextile
nmenbr ane between the drainage | ayer and overlying soil of at least 1.5 feet in thickness, and finally topsoi
and a vegetative cover to help mnimze erosion. The design life of the landfill is estimated at 30 years.

Alternative 3b - Construction of an on-site landfill w th subsequent excavation and di sposal of contam nated
soi | s/ sediments therein, capping, nonitoring, attain RCRA Subtitle C- Mchigan Act 64, restriction of
further |and usage, security neasures, naintenance of the landfill, clean fil

Capital Cost: $ 4,600,000 to 10, 400, 000
Annual O & M Costs: $ 50, 000

Net Present Worth: $ 5,400,000 to 11,200, 000
Tine to Inplenent: 23-28 nonths

Alternative 3b differs fromAternative 3a in that a nore rigorous manner of landfill structure design and
capping is called for. Aternative 3b would be designed to manage excavated soil s/sedi ments as though they
were hazardous wastes. Alternative 3b presunes that the presence of numerous tentatively identified
conpounds, the wide variety of chemicals handled at the site during its history and the linted ability of
routi ne anal ytical service to detect all such conmpounds, and the evidence that there may be nore concentrated
areas of contanminants on site than sanpling results have thus far quantified should result in nore
conservative management of excavated soils than in Alternative 3a. Operation and nmanagenent costs for both
Alternatives 3a and 3b reflect Operable Unit Three nonitoring obligations only. U S. EPA notes that proper
nmanagenent of a waste disposal facility is to include groundwater nonitoring to check for rel eases from such
facility. U'S. EPA further notes that design for both Alternatives 3a and 3b should |ikely consider whether
nonitoring wells associated with Cperable Units One and Two might be able to play a role in Qperable Unit
Three. U.S. EPA also notes that the coming on line of construction planned for Cperable Units One and Two
may bring about a situation where sedinent quality may inprove, such that sedinment excavation nay be of
mnimal volume. U S. EPAw Il nonitor this situation, and observes that biol ogical nonitoring nay be a useful
measure. Any excavati onnecessary in the vicinity of Little Bear Creek is expected to involve only |ight
renedial activity.

Alternative 4 - Excavation of contam nated soils/sedinents, nonitoring, transport to an off-site landfill,
pl acenent of clean fill at the Qtt/Story/ Cordova site

Capital Cost: $ 4,500,000
Annual O & M Costs: $ 10, 000
Net Present Worth: $ 4, 600, 000
Tine to Inplenent: 8-10 nont hs



As with alternatives 3a and 3b, contam nated soils and sedinents will be excavated but sent off site for

di sposal in an existing landfill. The off-site landfill selected nust be conpatible with receipt of such
waste material. Any off-site shipnment of contaninated hazardous soil s/sedi nents nust consider rules which
di scuss shiprment to treatnent, storage, or disposal facilities, appropriate site security neasures,
inspection, etc. Some further analysis required by the receiving facility may be appropriate before
materials are accepted for disposal

Alternative 5 - Excavation of contam nated soils/sedinents, nonitoring, transport to an off-site incineration
facility, treatnent therein, disposal of residue in an off-site facility, placenment of clean fill

Capital Cost: $ 18,600,000
Annual O & M Costs: $ 10, 000
Net Present Worth: $ 18, 800, 000
Tinme to Inplenent: 12-14 nonths

In this alternative, the contam nated soils/sedinents woul d be excavated and transported to an off-site
incinerator where the waste materials would undergo thermal treatment. Conventional incineration is
typically performed in the tenperature range of 1600-2200 F. There may be nore than one conbustion unit.
Resi dual s consi st of ash, stack gases, scrubber/quench solutions. There are three basic types of
incinerators; a fluidized bed nodel, rotary kiln, or infrared type. A fluidized bed type nay elimnate
sone/ al | scrubber water conmpared to the rotary kiln or infrared nmodels, since the fluidized bed type
typically uses limestone internally to help control em ssions. This nodel also operates at a somewhat | ower
tenperature than the other two types. A screening step after excavation is inportant to elimnate |arge

di ameter objects fromentering the device. Sone netals can lead to troubl esone emi ssion control problens,
that is, nmetals that can volatilize at tenperatures bel ow 2000 F., such as arsenic, nercury, and lead. This
alternative may require test burns by the proposed treatnent facility. Once materials undergo treatnent, the
residuals will require final disposal. The goal of conventional incineration is to convert organic

contam nants to harm ess by-products.

Alternative 6 - Excavation of contam nated soils/sedinments, treatment on site by means of |ow tenperature
t hermal desorption, nmonitoring, replacement of clean fill and/or transport of residue to off-site facility,
| and- usage restriction as appropriate

Capital Cost: $ 6,800,000
Annual O & M Costs: $ 10, 000
Net O& M $ 6,900, 000

Time to Inplenent: 13-19 nonths

This alternative would utilize the technique of |ow tenmperature thernal desorption (LTTD) for on-site
treatment of contam nated soils/sedinments. To differentiate this treatnent techni que from conventiona
incineration, LTTD has as its objective the driving off of contam nants fromthe waste nass, rather than the
destruction of such contam nants. There is no conbustion in the prinmary unit of the waste itself; instead
sone portion of the organic contamnants are volatilized and then undergo further treatnent, such as through
an afterburner, condenser, or sorption unit. |In LTTD application, materials are heated in three basic ways
direct heat, indirect heat, or in -situ steamextraction. D rect heat application is rather |ike an 800
F.rotary kiln; such application is nmost often used for non-chlorinated organics handling. |Indirect heat nay
heat a fluid such as oil first, and pass the heated fluid through sone jacket to heat the waste nateri al

In- situ steam extraction invol ves working tenperatures of around 300-450 F. In LTTD, the tenperature 600 F.
is seen as sonething of a "breakpoint”. Belowthis tenperature, it is assumed that the main application is
for volatiles; from#600-1150 F., semvolatiles and PCBs are being attacked, also. 1150 F. is about the upper
range for LTTD application. At these |ower tenperatures, netals such as |ead do not volatilize, naking an
easi er enmissions control situation. After treatment, the residuals are soils, not ash. Unfavorable site
characteristics include excessive clay/silt content in the soil, many |arge di ameter rocks, excessive

noi sture

content - since energy is wasted driving off water first. LTTD is best applied when the organi c contam nants
do not nmake up nore than 10% of the soil matrix. After treatment, dust generation nay becone a problem so



water is added to danpen the treated naterial. To prevent conbustion, sometines an inert gas such as
nitrogen is injected countercurrent to the flow of treated naterial. Follow ng treatnent the residual soils
may be suitable for replacenent on site. Prior to comrencing operation, treatability study woul d be necessary
to define optinum operating conditions

Alternative 7 - Construction of an on-site landfill w th subsequent excavati on of and disposal of a
substantial portion of contam nated soils/sedinments therein, excavation and off-site treatnent of nore highly
contam nated soil s/sedinents, capping, nonitoring, restriction of further |and usage, security neasures,

mai nt enance, clean fil

Capital Cost: $ 4,113,000 (if 100 cubic yards treated)
Capital Cost: $ 6,480,000 (if 1200 cubic yards treated)
Annual O & M Costs: $ 50, 000

Net Present Worth: $ $ 4,882,000 to $ 7, 249, 000

Tine to Inplenent: 23-28 nonths

This alternative conbines the usage of containnent to deal with the najority of contam nated soils/sedinents
with treatment of that |esser volume containing nore contam nated materials. FromR sanpling, and

suppl emental sanpling to obtain TCLP, dioxin, toxicity, and excavation analysis results, two site areas
appear to have been nore highly contam nated. These are: 1) The areas around 1992 sanpling area test pits 4
and 5 because of their concentrations of such nmobile and toxic conpounds as carbon tetrachl oride

1, 2di chl or oet hane, chloroform etc.; and 2) Surface soils identified as di oxi ncontam nated near the forner
incinerator pad area. The volunme of soils associated with these areas of greater soil contamination is
estimated at from 100 cubic yards for the incinerator area to 1200 cubic yards for areas near test pits # 4 &
5. For the purpose of cost estimation of this alternative, it is assuned that the treatnment of such higher
contam nation areas wll be perforned off site by conventional incineration

Common El ements: Except for the "No-Action" alternative, other alternatives noted have certain elenents in

common. Alternatives which would | eave contam nated soils or fill on the Ot/Story/ Cordova site all envision
sone formof |and-usage restriction. |In alternatives 3a, 3b and 7, the key objective of restricting |and
usage is so that the newy created on-site landfill is not unduly disturbed. This is in addition to an

objective of alternative 2, where |and usage restriction through enhanced security or deed restriction has as
a goal the reduction of exposure to otherw se contam nated soil areas. Mnitoring is a conponent of
alternatives 3 through 7. In all cases, nmonitoring inplies sanpling of soils/sedinents areas undergoi ng
remedi ation to ensure that desired cleanup criteria have been attained. 1In alternatives 3a, 3b and 7
nonitoring also inplies periodic exam nation of the integrity of the landfillcover, while in alternatives 5
and 6 nonitoring further means checking soil/sedinment condition after treatment. Appropriate nonitoring of
such units often invol ves placenent and sanpling of groundwater monitoring wells as a nmeans of checking for
effectiveness. (In this instance renedi al design may show that placement of such wells may not be required
because the execution of Operable Units One and Two requires the devel opnent of an appropriate groundwater
noni toring network which may prove to be sufficient for such purpose.) Qperation and mai ntenance m ght
normal |y require consideration of installation of facilities a nmeans of treating |iquids/leachate that may be
gathered fromthe fill area. However, U S. EPA makes the assunption at this time that any liquids so gathered
froman on-site landfill will be conpatible with the contam nated groundwater treatnment works necessary for
Operable Units One and Two.

Excavation of affected areas is also a comon conponent of alternatives 3 through 7. Wth regard to
excavation, it should be noted that excavation of contam nated soils near former production areas may involve
rel atively heavy earth-noving equi pnent, whereas any excavati on of any contam nated sedinents in the vicinity
of the creeks would involve snall volunes and |ight nmanual equipnent. U S. EPA observes that the principa

i dentifiabl e hazardous substances associated with deposits al ong the stream banks are volatile organic
material s such as benzene and toluene. U S. EPA will be guided by nonitoring and observation to be conducted
as a part of Qperable Units One and Two to changes in sedinment condition, and the necessity to actively
performlight remediation activity along the stream banks. Another conmon el ement of alternatives 3 through
7 is the amount of soil/sediment to be excavated. This volume is estimated at 7200 cubic yards, and is
derived fromcal cul ations performed to attain Mchigan Act 307 Type B criteria, which U S. EPA believes is an
appropriate Act 307 application in this instance. 8. Summary of Conparative Analysis of Aternatives



A. The Nine Evaluation Oriteria

In selecting its preferred renedial alternative, U S. EPA uses the following criteria to evaluate each of the
cleanup alternatives developed in the FS and its supplenment. The nine evaluation criteria are summari zed
bel ow

1) Overall protection of human heal th and the environnent addresses whether or not an alternative provides
adequat e protection of human health and the environment and describes how risks are elimnated, reduced or
controll ed through treatnent, engineering controls, or institutional controls

2) Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs) addresses whether or not an
alternative will meet all of the ARARs pertaining to federal and state environmental |aws and regul ations
and/or justifies the invoking of a waiver of such ARARs.

3) Long-termEffectiveness and Pernmanence refers to the expected residual risk and the ability of an
alternative to maintain reliable protection of human health and the environment over tinme, once cl eanup
obj ectives have been net.

4) Reduction of Toxicity, Mbility, or Volume through treatnent is the anticipated perfornance of the
treatment technol ogi es an alternative may enpl oy

5) Short-term Effectiveness involves the period of tine needed to achieve protection and any adverse inpacts
on human health and the environnment that may be posed during the construction and inplenmentation period unti
cl eanup obj ectives are achi eved.

6) Inplementability is the technical and administrative feasibility of an alternative, including the
availability of materials and services needed to inplenment the given option

7) Cost includes estimated capital costs, as well as operation and mai ntenance costs. A present net worth
cost is then calculated fromthese costs.

8) State Acceptance indicates aspects of the preferred alternative and other alternatives that the state
support agency (MDNR) favors or objects to, and comments regarding state ARARs or the proposed use of
wai ver s

9) Community Acceptance indicates the public support of a given alternative. This criterion is discussed in
t he Responsi veness Sunmary.

B. Conparative Analysis

Overal |l protection of human health and the environnment - The "noaction" alternative does not offer adequate
protection of hunman health and the environnent. Taking no action would allow the unabated presence of a
I evel of risk beyond that deened acceptabl e.

Additionally, as biological testing performed on site soils has indicated, harmto the environment may result
if certain site areas do not undergo renediation. Aternative 2, which relies solely on institutional contro
as a neans of renedy, is not protective of human health and the environment. Even if neasures limting site
access and deed restrictions were rigorously observed, areas of the site would still pose possible problens.
Wil e site manufacturing activity has been curtailed, a "skeleton" staff still remains. The site gets
visitors fromtinme to tinme frompersons interested in surplus chenmical equipnent. Furthernore, actions taken
to restrict access by persons would not provide sufficient environnental protection to those site areas which
appear to have sone inhibitory effect upon plant life and soil bacteria. Such restrictions also would do
nothing to mtigate further rel ease of hazardous substances into groundwater. Therefore, while some nmanner
of institutional control may have a role to play in site remediation, such control in itself does not provide
adequate protection. Furthernore, the NCP at 40 CFR 300.430(a)(1)(iii)(g) indicates that the use of
institutional controls is generally onlyappropriate as supplemental to active renediation, such as treatnent
or containment, unless such active renedies are not practicable, which they are in this case.



Al other alternatives are viewed as protective of human health and the environment because they will renove
contam nated soils and | eave behind concentrations attaining soil cleanup criteria. Since the "no action”
alternative and the alternative relying solely on institutional control (Alternatives 1 and 2) are not
protective of human health and the environnent, they will not be considered further in this docunent.

Conpl i ance with ARARs - The primary ARARs for Operable Unit Three include federal and state regul ations
dealing with soil cleanup criteria, waste managenment and | andfill cover and |iner construction, proper
managenent of fugitive dusts created through excavati on, managenent of |eachate generated and coll ected, soi
erosi on protection nmeasures, proper shiprment and waste characterization steps, control of air emssions
generated, and restriction of inappropriate materials frombeing disposed. TCLP testing conducted by U S
EPA indicated that the soils/sedinments to undergo di sposal are not characteristically hazardous with regard
to such conmpounds as net hoxychl or, hexachl orobenzene, and 1, 4-di chl orobenzene. The significance of such
testing was that at the time of rel ease of the proposed plan to the public concerning possible renedia

action for Cperable Unit Three that U S. EPA did not advocate a landfill design which would attain the even
nmore restrictive specifications which may be found in RCRA Subtitle C or Mchigan Act 64 which deal with
managenent of hazardous wastes. The Landfill Disposal Restrictions noted in 40 CFR Part 268 were therefore

not relevant and appropriate with regard to these conpounds. Another key ARAR for this and all other
alternatives discussed is to minimze the creation of fugitive dusts that nay be created during the
excavation and/or transportation phases of the renmedial action. Parts 3, 7, and 9 of Mchigan Act 348 (Ar

Pol lution Act) discuss the lintation of particulates, fugitive dusts, and volatile organics which may result
fromconstruction and excavation activity perforned to inplenent a given remedy. Any collection and
subsequent routing of |eachate or other water generated by undertaking action for Operable Unit Three woul d
be subject to provisions of the dean Water Act of 1977, as anended, dealing with the discharge of specific
conpounds into navigable waters. At this tine, U S EPA nakes the presunption that any |eachate or other
wat er generated and collected on-site would be conpatible with and would be routed to the treatnent systemto
be built to serve Operable Units One and Two. The substantive requirenments of M chigan Act 347, dealing with
soil erosion and sedinentation, nay also apply to acts of renediation. It would be appropriate in the
undertaking of Alternatives 3a through 7 to take representative sanples of soils handl ed or shipped with
frequency sufficient to adequately devel op information on how the soils should be treated, stored, or

di sposed. Alternatives 3a through 7 should conply with all of the major ARARs noted above provi ded due care
is taken in the construction and nai nt enance phases of the work to be done. @ ven the nunerous instances of
di scarding specific chenmicals on the site, it wuld appear that for Alternative 4 a conpatible landfill for

di sposal of untreated contam nated soils must conply with RCRA Subtitle C design standards. U.S. EPA notes
that the greatest burden of conpliance with air emi ssion regulations would appear to fall on Alternative 6
since that alternative contenpl ates on-site treatnent

It is noted for purposes of ARARs di scussion that the State of M chigan has promul gated rul es pursuant to the
M chi gan Envi ronnental Response Act, Act 307. This state statute was originally enacted in 1982, but

underwent significant anendment in 1990. The State of Mchigan issued rules reflecting such amendment in
July 1990. 1In general, U 'S EPA maintains that substantive provisions of state regulations which are nore
stringent than CERCLA requirenments constitute ARARs. Act 307 consists of eight parts, but of particular note
are parts 6 and 7 which deal with renedial action and cleanup criteria, respectively. U S. EPA notes that
upon exam nation of these parts, certain admnistrative provisions are very simlar to the nine criteria
which formthe basis for renedial decisions under the NCP. Such administrative provisions are not ARARs.
However, the substantive provisions of these parts are considered ARARs for this response action

Rul e 705(2) and (3) require that all renedial actions shall attain the degree of cleanup for a Type A, Bor C
remedy, or a conbination thereof. U S. EPA believes such cleanup selection to constitute an ARAR A Type A
cl eanup general |y achi eves cl eanup to background levels. A Type B cleanup generally achi eves specific
standard risk-based cleanup levels. A Type C cleanup is based on a site-specific risk assessnent that
considers specific criteria. A so, Type Acleanup is to attain the standards noted in Rule 707. Type B

cl eanup nust reflect attainment of Rules 709-715 and Rule 723. Rule 717 discusses Type C cleanup. U S. EPA
notes that it has consulted with the MDNR concerning the soils cleanup criteria noted el sewhere in this
docunent .

Under the NCP, U.S. EPA is responsible for determ ning how Act 307 applies to the site. U S. EPA has
exam ned this nmatter and has determined that the attainment of Type B soil criteria is an appropriate



appl i cation.

The followi ng summary lists other ARARs of significance for this operable unit, as may they pertain to a
given alternative:

1 Cean Air Act and National Arbient Air Quality Standards (CAA and NAAQS), 40 CFR Part 50: These
regul ations discuss site em ssions including particul ates during on-site excavation. They provide
nmet hods and procedures for neasuring specific airpollutants; such nethodol ogy nay apply to operation
of soil treatnent systens. They are action-specific, regarding alternatives 3a through 7.

M chigan Act 641 landfill regul ations 299.4305(10), deal with appropriate landfill topsoil application
and drai nage/ sl opi ng requirements; 299.4308(1) deals with nmeans of |eachate collection; 299.4307(2)(a)
deals with synthetic |iner usage; 299.4307(2)(a) deals with thickness of clay liners; 299.4310 deal s
with appropriate vertical isolation fromthe bottomof the landfill to the top of the groundwater

tabl e.

40 CF. R Part 61; EPA Regulations on National Em ssion Standards for Hazardous Air Pollutants: These
rul es denote substances designated as hazardous air pollutants, prohibit certain activities and

descri be procedures involving construction and start of operations. These regulations may provide
substantive requirenents concerning operations. They are action-specific, regarding design of
treatnment for alternatives 5 through 7.

Resour ce Conservation and Recovery Act (RCRA) of 1976, as amended by the Hazardous Solid Waste
Anendnents (HSWA) of 1984, 42 U . S. C. 6901. Subtitle C regul ates disposal of that portion of solid
wast e desi gnated as hazardous and the generation, transport, storage, treatnment and di sposal of
hazar dous wast es.

RCRA ARARs are not strictly applicable to this situation but are rel evant and appropriate information, since
RCRA wastes were known to have been managed here and waste chenicals were known to have been inproperly |and
di sposed on the site. RCRA ARARs nay pertain to remedial action regarding alternatives 3a through 7, since
residual s created require proper nanagenent.

1 M chigan Air Pollution Act, Public Act 348 of 1965, as anended: This act regulates air quality in the
presence of new or nodified air sources. Parts 3, 7, and 9 of this regulation discuss em ssions and
limtations for particulates, fugitive dust, volatile organic conpounds, and other contam nants which
may be injurious or adversely affect human health or welfare, animal |ife, vegetation, property, or
interfere with normal use and enjoynent. Substantive portions of this regulation nay apply to
excavation of contam nated soils, operation of any soil treatnent system and related construction
activity. This act is action-specific, regarding nonitoring or any needed control of volatile
organics in alternatives 3a through 7.

40 CF.R 262; Regul ations for Hazardous Waste Generators and M chi gan Hazardous Waste Managenent
Rul es, Part 3, R299.9301 to 9309; "Cenerators of Hazardous Wastes."

Note: This, as well as the CERCLA off-site policy, is "to be considered" information which nay pertain to
any necessary off-site shipnments of still-contamnated soils after treatnent by | ow tenperature thernal
desorption. Such regulations are ARAR if CERCLA site materials are shipped off site to RCRA treatnent,
storage or disposal (TSD) facility and constitute a hazardous waste. They are chemical -specific, as rel ated
to soils/sedinents and as pertaining to alternatives 4 through 7.

40 C F.R 264, Subpart C Preparedness and Prevention.

40 C. F. R 241, concerning construction of a RCRA Subtitle D landfill for disposal of nonhazardous wastes.
This is an action specific ARAR for alternatives 3a or 6.

40 C F. R 264.340-351, concerning incinerator performance standards. A potential ARAR if on-site incineration
i s selected.



40 CF.R 264 Subpart X Describes substantive requirenents for mscellaneous RCRA treatnent units, such as
|l ow tenperature thernal desorption. Pertinent to alternative 6

1 M chi gan Hazar dous Waste Managenent Rul es.

Note: As with RCRA, these State rules constitute relevant and appropriate information, especially to the
degree that they exceed their counterpart federal regulations in substantive requirenents. They are
potential ARARs for post-closure detection nonitoring after renediation if hazardous wastes renmain on-site.
Actionspecific, for alternatives 2 through 7. (Design may indicate conpliance is possible with portions of
these rules through nonitoring necessary to undertake surface water and groundwater restorati on measures
called for by Qperable Units One and Two, respectively.) Should an Act 64-conpliant landfill be sel ected
pertinent measures from Act 64 include regul ati ons 299.9619(6) dealing with appropriate nmeans of synthetic
cap installation, topsoil placenment, and drai nage nmeasures; 299.9619(1) and (2) dealing with synthetic and
clay liners, respectively; 299.9619 (3) and (4) dealing with | eak detection and | eachate coll ection
respectively; and 299.9603(5) which di scusses bottom | ayer thickness and perneability characteristics of
soils which are to intervene between the landfill and the top of the groundwater table

1 Part 7, R336.1702; New Sources of VOC Eni ssions

Note: This is an ARAR for new sources of VOC enissions for new renedial action. Any person responsible for
any new source of VOC enissions shall not cause or allow the enission of VOC emnissions fromthe new source to
exceed the | owest maxi mum al | owabl e em ssion rates. A design consideration for alternative 6 if treatnent is
perforned on-site, since volatile organics are a conponent of sone soils/sedinments and transfer fromsoils to
air without proper emssion control is not appropriate

1 M chi gan Envi ronnental Response Act; Act No. 307
As di scussed above.

Long- Term Ef f ecti veness and Permanence - Through on-site or offsite contai nnent nmeasures, Alternatives 3a
3b, 4, and 7 woul d provide effectiveness and permanence by reduci ng human exposure via ingestion or direct
contact to contaminated naterials, and by reducing the amount of water infiltration through such materials
thereby aiding in the reducti on of anmpbunts of contami nants that may be introduced to the groundwater bel ow
the site. For on-site alternatives, |ong-term maintenance woul d be required, and portions of the cap nay
need repair in the future. Alternative 4 calls for off-site landfill usage. U 'S. EPA notes that under
CERCLA, off-site disposal without treatnment is considered a | east preferred option for alternatives that

ot herwi se of fer adequate protection and conply with ARARS. Alternatives 5 6 and 7 may offer a superior
degree of attainnent of this criterion in that they call for the destruction or capture of the highest
concentrations of the contam nants. Wile enploynment of either a containnent or treatnment renedy could
result in attainnent of appropriate criteria concerning degree of risk remaining in soils to which site users
coul d be exposed, a treatnent renedy offers | ess uncertainty and greater pernanence in the continuing
attainnent of cleanup criteria than either institutional control or containment renedies. This, in the case
of the Alternatives 5, 6 and 7 is acconplished either through the direct destruction of hazardous substances
or the driving off and subsequent destruction of such conpounds. U S. EPA notes that site renedies
previously selected call for the capture of the groundwater contanination. The excavation and subsequent
treat ment/di sposal of contaminated materials will reduce the ability of such materials to act as a future
source of groundwater contami nation. An alternative featuring such source reduction capability is therefore
conpati ble with remedi es previously sel ected.

Reduction of Toxicity, Mbility, or Volume of the Contaminants through Treatnent - Aternative 5,
conventional incineration, offers the highest degree of attainnent of this criterion in that the entire nmass
of contaminated soil would be subjected to intense thermal treatnent. Alternatives 6 and 7 (LTTD and
treatnment of certain nore highly contam nated soil areas) also attain this criterion, although to a | esser
degree. Although in Alternative 6 the entire waste mass is to be treated, the intensity of treatnment is not
as rigorous as in Alternative 5. Treatnment addresses principal threats posed at the site, in that enpl oyment
of a technique such as LTTD is expected to result in significant removal and subsequent destruction of site
soil contam nants such as aniline conmpounds, 4,4'- DDI, PCBs, carbon tetrachloride, etc. Benefits of LTTD



enpl oynent as conpared to conventional incineration are less risk of generation of netallic conpound

em ssions, and less risk of generation of products of inconplete conbustion, since there is no direct
conbustion of the waste mass itself. Selection of LTTD at other sites indicates that this technol ogy woul d
appear to have practicabl e application

Alternatives 3a and 3b, on-site landfilling and capping, and Alternative 4, off-site landfilling, do not
provide for reduction of toxicity, nobility, or volume through treatment.

Short-Term Effectiveness - Alternatives 3a through 7 all have the potential for exposure during excavation
and construction, transport, or treatment phases. Instituting proper health and safety and em ssion control
procedures will aid in mnimzing such risk. One possible advantage of Alternatives 3a, 3b, 6, and 7 when
conpared to Alternatives 4 and 5 is that they call for onsite handling of all or nost contanminated soils and
sedinents. Therefore, there is no risk of exposure during transportation. The on-site treatmnent that
Alternative 6 envisions may require a nore rigorous nmeans of em ssions control than Alternatives 3a or 3b
such as enpl oynent of flaring, condensation, or carbon adsorption techniques for contami nants driven off the
soi |l mass.

Inplenentability - Alternatives 3a through 7 are all considered to be inplenmentable. Landfill capping

t echni ques and construction or usage are well established. U'S. EPA notes that Alternatives 4 and 5 rely to
a large degree on presuned existing disposal and treatnent capacity, respectively. It is also presuned that
vendor devel oped nobil e equi pnent would be utilized for Alternative 6. Therefore, renedial design efforts in
inplenenting Alternatives 4, 5 and 6 may be less rigorous than for other alternatives such as 3a or 3b

Techni ques involving on- or off-site treatnent should al so be inplenmentable froma technical standpoint;
however U.S. EPA cannot predict with certainty as to what degree vendor services and capacity at the tine
treatnent is needed will be available. Aternative 6 may require further infornmation to be derived from
pre-design work prior to inplenentation. Such information nmay focus on whether all soils thus treated shoul d
be heated to a common tenperature, or whether a portion thereof would be nore effectively treated at a hi gher
tenperature. Design for Alternative 6 al so considers what proportion of em ssions thus created fromdriving
contam nants off the soils should be perforned by flaring, condensation, or usage of carbon adsorption

These emi ssion control techniques are considered reliable, and necessary monitoring can be performed for
each.

Cost - The present worths of Alternatives 3a, 3b, 4, 5, 6, and 7 were estimated as: (3a) $ 4,700,000; (3b) $
5,400,000 to $ 11,200, 000; (4) $4,600,000; (5) $ 18,800,000; (6) $ 6,900,000; and (7) $ 7,249,000, at the
tine of issue of the proposed plan to the public. Based on review of coomentary received, U S. EPA now
bel i eves that the upper-nost cost range for Alternative 3b ($ 11,200,000) is nmore truly indicative of the
cost for on-site containment wthout prior treatment, and that the present worth of Alternative 6 is revised
to an estimated $ 6,808,000 as di scussed in the Docunentati on of Significant Changes section of this decision
record. Hence, the selected alternative, Alternative 6, is far less costly than either conventiona
incineration or Alternative 3b, which features containnent only in an on-site landfill taking into account
the possibility of risk underestimation in managing the contam nated soils. One possible uncertainty in
predicting cost of any alternative is with the volunme of soil to be nanaged. Wth regard to Alternative 6,

it should be noted that U S. EPA has utilized a cost per cubic yard basis at the high end of an expected
spectrumof costs. As is noted in US. EPA s Responsiveness Summary, U. S. EPA has utilized an estimate of $
340 per cubic yard for LTTD treatment. The literature and vendor information suggest a range of from$ 45 to
$ 350 per cubic yard. Variance in these figures is attributed to contract ternms, soil noisture content, type
of organic contaminant to be dealt with, and degree of treatment efficiency sought.

State Acceptance - The MDNR has indicated a decided preference for |ow tenperature thernal desorption
treatment of the contaminated soils. The MDNR has al so indicated that if contai nment of such soils without
prior treatnment were contenplated, an Act 64 type of landfill with full vertical isolation neasures
incorporated would be preferable to an on-site Act 641 landfill.

Communi ty Acceptance - Community acceptance of the preferred alternative has been evaluated after the close
of the public conmment period and is described in the Responsiveness Summary portion of the ROD. The public
responded negatively to the creation of landfills in the Muskegon area. The public's reaction to the
suggestion of the possibility of combined response action at Miskegon area CERCLA sites was m xed; the public



di d not advocate conbi ned response action involving the Gt/ Story/ Cordova and Bofors sites, but did advocate
conbi ned response action between the Ot/ Story/ Cordova and Duell & Gardner sites especially in the area of
contam nated soils. It should be noted that the Duell & Gardner proposed plan called for dealing with
portions of contam nated soils at that site through usage of |ow tenperature thermal desorption treatment
foll oned by managenent of residuals and site closure through placement of an Act 641-conpliant cover over
that site. The public sent 10 letters to U.S. EPA urging that some nmanner of treatment technol ogy be
utilized, as opposed to landfill utilization

9. Docunentation of Significant Changes

U S. EPA has reviewed and responded to all significant comments received frominterested parties during the
public comment period. Comrents were nade on the alternative indicated as preferred in the Proposed Pl an as
well as other alternatives. Based on review of these comments, the U S. EPA has determ ned that there should
be a significant change nade in the alternative selected. At the tinme of the release of U S. EPA s Proposed
Plan to the public, U S EPAindicated that Alternative 3a was the preferred alternative. This alternative

i ncludes construction of an on-site landfill with subsequent excavation and di sposal of contam nated
soi | s/ sediments therein, capping, nonitoring, restriction of further |and usage, security neasures,
mai nt enance, clean fill placenent. After evaluation of the comments received, and a review of the

alternatives using the nine evaluation criteria, U S EPA now has a preference for Alternative 6, as set
forth in the Proposed Plan, with slight nodifications thereto. Aternative 6 involves excavation of

contami nated soil s/sedinments, treatnent on site by means of |ow tenperature thermal desorption, nonitoring,
usage of treated soils which successfully attain soil cleanup criteria as on-site backfill nmaterial, and
transport of residue not attaining soil cleanup criteria to an appropriate off-site facility, with inposition
of |l and-usage restrictions as appropriate

Conpared to either Alternative 3a or 3b, Aternative 6 provides a shorter estinmated inplenmentation tineg,
provi des for superior reduction of toxicity, nobility, or volune of hazardous substances, provides for a
superior degree of |long-termeffectiveness and pernanence, and appears to be far nore cost-effective than
Alternative 3b. Alternative 6 provides superior short-termeffectiveness in that the anmount of time
necessary to conplete the renedial design is less than Alternative 3a or 3b. There is also a higher degree
of state and community acceptance of LTTD treatnment as opposed to construction of a landfill.

U S. EPA nakes note of certain public comments recei ved which argued that untreated contam nated soils shoul d
be di sposed of within a landfill structure attaining the nmore rigorous Mchigan Act 64 criteria, due to the
presence of tentatively identified conpounds within the soils. These tentatively identified conpounds
appeared to include substances which are used as a herbicide, pesticide, or which have a chenical structure
featuring the cyani de groupi ng. Some commentary suggest that certain site soils may be characteristically
hazardous. Discarded chem cals were known to have been inproperly | and di sposed on the property. Since

rel evant and appropriate criteria associated with the construction of an Act 64 conpliant landfill call for,
anmong ot her measures, a 20 foot thick |ayer of conpacted clay beneath the landfill and above the groundwater
table, the cost of appropriate on-site landfill construction is at the high end, i.e., $ 10-11 mllion, of
US EPAs estimate forconstruction of such an on-site hazardous waste landfill. Wile US EPA nay elect to

wai ve a given ARAR, it may not be appropriate to do so in this instance because of the relatively high
groundwater table at the Gt/ Story/ Cordova site

As noted in the supplenment to the FS and the proposed plan, it was assumed that soils which did not achieve
soil cleanup criteria after initial treatnent by |ow tenperature thernal desorption (LTTD) woul d undergo nore
rigorous treatnent through incineration in an effort to achieve cleanup criteria. Hence, capital costs for
the LTTD alternative in the proposed plan include costs for treatnent by incineration for the 25% of

contam nated soil volume which was estinmated not to attain soil cleanup criteria after LTTD treatnent. The
suppl ement to the FS estimates off-site incineration costs as $ 2,952,000. Comment received by the State of
M chi gan indicates that application of LTTD technol ogy shoul d provide an acceptabl e degree of treatnment such
that soil residuals not attaining soil cleanup criteria will have attained a sufficient degree of treatnent

such that placenment in an Act 641 conpliant landfill would be acceptable. This conment appears to be
supported by treatability infornmation which appears in the Ot/ Story/ Cordova record which was obtai ned from
studies perforned at the Anderson and Duell & Gardner sites. 1In both those instances, LTTD application

resulted in 90-99% renoval of organic conpounds. The 99%renoval rate was achieved at the Duell & Gardner



site. Because of the simlarity of soil characteristics between the Duell & Gardner and Ot/ Story/ Cordova
sites (the sites are both located in Dalton Township, only a fewmles apart), US. EPA has reason to believe
simlar removal efficiencies could be realized through LTTD application at the Gt/ Story/ Cordova site. In
renmovi ng contaninants with this degree of efficiency, US. EPA concurs with the State's assertion that
subsequent nmanagement after LTTD application could be conducted in accordance with solid waste, rather than
hazardous waste, regulations. Deleting the incineration cost, and adding in a disposal fee of approximtely $
25/ cubic yard for usage of a commercially available Act 641 conpliant landfill results in revised cost
estimates for the LTTD alternative as shown:

Previous Estimate Revi sed Estinate
option subt ot al $ 7,575, 950 $ 4,683, 950
+bi d contingency (8% 606, 075 374,716
+scope contingency (15% 1, 136, 390 702, 592
construction cost 9, 318, 415 5,761, 259
+permt/legal (5% 465, 920 288, 063
+construction service (5% 465, 920 288, 063
i mpl enent ati on costs 10, 250, 255 6, 337, 385
+desi gn costs 512,515 316, 869
total capital costs 10, 762, 770 6, 654, 254
+0O & M costs 154, 000 154, 000
present net worth 10, 919, 800 6, 808, 254
As noted in the proposed plan, were an on-site landfill to be built so as to fully conply with all aspects of

M chigan Act 64, capital costs would be approximately $ 10,400,000. Al low ng for operation and mai nt enance
costs present worth would total approxinately $ 11,200,000. Hence, assuming that nore intensive treatment of
those soils which do not fully attain soil cleanup criteria is unnecessary, LTTD treatnent foll owed by usage
of a less rigorous landfilling option would appear to be a distinctly nore costeffective formof renediation
as opposed to disposal in a nmore rigorously designed on-site landfill. Upon review of comrents received, and
in light of the existence of TICs and the observations nade during test pit excavation, U S. EPA concl udes
that untreated contam nated soils, if landfilled on site, should be put in a hazardous waste landfill. After
considering LTTD results at the Anderson and Duell & Gardner sites, U S. EPA has reason to believe that a
significant anount of contam nated soils will attain soil cleanup criteria after LTTD treatnent at the

Ot/ Story/ Cordova site such that designing an on-site landfill for this | esser volune woul d be inpractical
and not cost effective. Because of the high | evel of renoval efficiency realized in LTTD testing at the
Duell & Gardner site, and the proximty of that site as well as its simlar soil and contam nant
characteristics to the t/Story/ Cordova site, U S. EPA presunes that, after LTTD treatment, soils not fully
attaining soil cleanup criteria can be nmanaged off-site in an Act 641 (nonhazardous) landfill.

In the event that additional data or information during the design of the renedy reveals the need for
nodi fication, U S EPAw Il notify the public of any changes to the renedy presented in this ROD in
accordance with applicable | aw and Agency gui dance.

10. Sel ected Renedy

The selected alternative for the third Qperable Unit is Alternative 6. Alternative 6 involves excavation of
contami nated soil s/sedinments, treatnent on site by means of |ow tenperature thermal desorption, nonitoring,
usage of treated soils which successfully attain soil cleanup criteria as on-site fill material, and
transport of residue not attaining soil cleanup criteria to an appropriate off-site facility, with inposition



of |l and-usage restrictions as appropriate

Alternative 6 provides a high degree of long-termeffectiveness and permanence and is conpatible with
remedi es previously sel ected.

Based on the current information, this alternative would appear to provide the best bal ance or trade of f
anmong the alternatives with respect to the nine criteria that U S. EPA uses to evaluate alternatives.

The sel ected alternative woul d be protective of human health and the environment, and would conply with al
ARARs. The goal of Operable Unit Three is to bring about the disposal and treatnent of those soils and
sedi nent s whi ch pose unacceptable risks to human health and the environnent. The selected remedy utilizes
permanent solutions and alternative treatment technol ogi es, not solely because of the need to provide
treatnment of a principal threat involving risk to human health or the environment, but rather because usage
of treatment techniques in this instance appears to result in selection of a nore cost-effective renedy
rather than usage of contai nment neasures only. Due to certain characteristics of this site, specifically
the high groundwater table and the possibility for underestimation of risk, selection of a treatnent

t echni que to nanage nost of the contam nated soils/sedi nents appears warranted

Sorme changes to this alternative nay result due to nornal renedial design and construction processes. For
exanmpl e, itenms which are physically inconpatible with the LTTD process, such as the introduction of
excessively large drumfragnments, discarded |ab bottles, or potential highly concentrated waste forms - as
opposed to contaminated soils - should likely be placed in overpack containers and subsequently managed in
accordance with pertinent waste regul ati ons.

11. Statutory Determ nations
Protection of Hunman Health and the Environment

The soils and sedinents associated with the OTT/ STORY/ CORDOVA site have been degraded through the
introduction of contam nants associated with former naterial or product usage activity at the site. At |east
a portion of the soils and sediments pose an unacceptable risk to potential site users, with excess cancer
risks greater than 1 x 10[-4] for future site workers. The toxicity results of vegetative root elongation
and Mcrotox testing perforned on soil sanples collected in areas of sparse vegetation when conpared

t obackground sanple conditions also indicate that the site as it exists nay pose an environnental risk

The sel ected remedy protects hunman health and the environment with regard to contam nated soils. The
excavation of these contanminated areas and the subsequent treatnent/containnent of such contani nated
soil/sediments utilizing techniques of appropriate design will aid in reducing contaminant |evels and assi st
in preventing exposure above acceptable |levels. Mnitoring and institutional controls will also pronote the
eval uation of effectiveness of renediation neasures.

I mpl erent ation of the remedy will not pose unacceptable short-termrisks or cross-nedia inpacts. Wth regard
to risk to hunman health, the selected renedy will reduce levels of risk to potential users of the

soi | s/ sedi ments such that |evels of protection as called for through achi evenent of M chigan Act 307 Type B
cleanup criteria are attained. Wth regard to protection of the environnent, the selected renedy wll
elimnate undue toxicity to life forns now posed by soil conditions.

Chem cal and biol ogical nonitoring so as to assure the attai nnent of soil/sedinment cleanup criteria and
toxicity reduction goals in the surface and near surface site soils will be a necessary part of ensuring the
achi evenent of these goals.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

The selected renedy is required to fully conply with all federal and nore stringent state ARARS unless a
wai ver is invoked. The selected remedy conplies with all ARARs. Wth regard to soils and sedinents, the
sel ected renedy has as its goal the attainnent of all soil cleanup criteria as determ ned by M chigan Act No
307, and the attainment of all federal/state ARARs concerni ng the managenent and handling of waste materials.



The sel ected remedy therefore will be in conformance with CERCLA Section 121.
Cost Effectiveness

The sel ected remedy affords overall effectiveness proportionate to its cost. The remedy pronotes the
attai nnent of soil cleanup criteria. Alternative 6 is far less costly than either conventional incineration
or Alternative 3b, which features containment only in an on-site landfill.

Utilization of Permanent Solutions and Alternative Treatnent technol ogi es or Resource Recovery Technol ogies
to the Maxi num Extent Practicable

The remedy sel ected provides the best bal ance of tradeoffs anong the alternatives considered with respect to
the nine evaluation criteria. The selected renmedy utilizes permanent solutions and alternative treatnent
technol ogi es. The site poses unacceptable risks with regard to soils/sediments, and U S. EPA perceives that
the presence of nunerous tentatively identified conpounds as well as conpounds for which no pertinent slope
factors exist may have resulted in an underestimation of risk to human health. There appears to have been
sone denonstration of environmental risk as well. @Gven the nunber of tentatively identified conpounds
detected in site soils, the high groundwater table at the site, the likelihood that certain treatnent

techni ques may be brought to bear on site soils at |ess cost than certain "containonly" options, it appears
prudent to select a renedy featuring such treatment techniques for nost contam nated site soils/sedinents.

The MDNR has been consulted during devel opnent of the site FS, proposed plan, and participated in the public
comrent period. Community views were solicited during the public comrent period. U'S. EPA attenpted to keep
the community informed of site devel opments via the local information repositories and by the | ocal

establ i shment of certain docunents in the administrative record for this site prior to the commencenent of
the public comment peri od.

Preference for Treatnment as a Principal Elenent

The alternative selected, Alternative 6, features treatnment of contaninated soils as a principal elenment of
the remedy utilizing the technique of |ow tenperature thermal desorption.



